Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; R factor = 0.061; wR factor = 0.164; data-to-parameter ratio = 16.3.
Related literature
For background to the chemistry and biological activity of 4Hpyran derivatives, see: Al-Ghamdi et al. (2012) ; El-Agrody et al. (2012) . For the structure of the 2-chloro analogue, see: Wang et al. (2003) .
Experimental
Crystal data Refinement R[F 2 > 2(F 2 )] = 0.061 wR(F 2 ) = 0.164 S = 1.01 7326 reflections 450 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.21 e Å À3 Á min = À0.32 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the N4,C20-C23,C28 and C33-C38 rings, respectively. Symmetry codes: (i) x À 1; y; z; (ii) Àx À 3 2 ; y À 1 2 ; Àz À 1 2 ; (iii) Àx þ 2; Ày þ 1; Àz þ 1.
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) , QMol (Gans & Shalloway, 2001) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010 (Westrip, 2010) .
Figure 1
The molecular structures of the two independent molecules comprising the asymmetric unit in (I) showing displacement ellipsoids at the 35% probability level.
Figure 2
Overlay diagram of the two independent molecules in (I) with the inverted N1-containing molecule illustrated in red. The molecules are overlaid so that the pyridyl rings are superimposed. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.21 e Å −3 Δρ min = −0.32 e Å −3 Extinction correction: SHELXL97 (Sheldrick, 2008) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin(2θ)] -1/4 Extinction coefficient: 0.0023 (4)
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x (7) 0.29835 (18) 0.0421 (7) C8 0.2278 (5) 0.22901 (7) 0.29687 (18) 0.0403 (7) C9 0.3921 (5) 0.23850 (7) 0.24918 (17) 0.0407 (7) 116.4 (2) N4-C20-H20 117.9 C29-N5-H3 114 (2) C21-C20-H20 117.9 C29-N5-H4 118.3 (19) C22-C21-C20 119.0 (3) H3-N5-H4 111 (3) C22-C21-H21 120.5 N1-C1-C2 124.9 (3) C20-C21-H21 120.5 N1-C1-H1A 117.5 C21-C22-C23 120.0 (3) C2-C1-H1A 117.5 C21-C22-H22 120.0 C3-C2-C1 118.2 (3) C23-C22-H22 120.0 C3-C2-H2A 120.9 C28-C23-C22 116.5 (3) C1-C2-H2A 120.9 C28-C23-C24 118.9 (3) C2-C3-C4 120.3 (3) C22-C23-C24 124.6 (3) C2-C3-H3A 119.9 C25-C24-C23 120.8 (3) C4-C3-H3A 119.9 C25-C24-H24 119.6 C3-C4-C9 116.8 (3) C23-C24-H24 119.6 C3-C4-C5 124.5 (3) C24-C25-C26 122.0 (3) C9-C4-C5 118.7 (3) C24-C25-H25 119.0 C6-C5-C4 120.9 (3) C26-C25-H25 119.0 C6-C5-H5 119.6 C27-C26-C25 117.0 (2) C4-C5-H5 119.6 C27-C26-C31 122.0 (2) C5-C6-C7 122.0 (3) C25-C26-C31 120.9 (2) C5-C6-H6 119.0 C26-C27-O2 123.4 (2) C7-C6-H6 119.0 C26-C27-C28 123.0 (2) C8-C7-C6 117.2 (3) O2-C27-C28 113.7 (2) C8-C7-C12 122.2 (2) N4-C28-C23 123.8 (2) C6-C7-C12 120.5 (2) N4-C28-C27 118.0 (2) C7-C8-O1 122.9 (2) C23-C28-C27 118.2 (2) C7-C8-C9 123.2 (2) C30-C29-N5 127.9 (3) Symmetry codes: (i) x−1, y, z; (ii) −x−3/2, y−1/2, −z−1/2; (iii) −x+2, −y+1, −z+1.
